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Abstract 



PURPOSE:To easily perform a flexible control operation except the time of a constant-speed control by using the 
data of the phase difference between an encoder pulse and a reference clock, extending position information and 
performing the constant-speed control by a position profile control. 

CONSTITUTIONS sub-scanning unit control unit 24 outputs a torque command 35 to a motor driver 25 and 
controls a sub-scanning unit 29 by using an output signal 36 of an encoder 19 connected to a motor 19, data 37 
from a copy mode selecting key 27, data 35 from a coordinates input tablet 5a and original position data 33. The 
difference between new position data that a fixed value is added to preceding interruption position data at every 
interruption of a reference clock and the one that the count value of the pulse signal 36 is shifted to the left by 3 
bits and the data of the phase difference between all the edges of the signal 36 and the reference clock are 
added to 3 less significant bits of the above-mentioned count value is obtained and the control is outputted to the 
driver 25 in accordance with the difference. 
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1 

f+PJ * o 5/ ? (d <fc o T fj V > h f 5 £81 jt^a t , 
9 t>i«5»*1!B*ft(«i*t*©iS5^«PfiB{fc«'l»«*:4 

fia-r*ffiB*«*rii*«i» «y«is**«>Mfiii«ffiBT? 



2 

y*Srfflv^Sri:Sr»«4:i-SHI*3S (1) Gto£l 
AM*£B. 

(i) fatt<a&jg&fig#p3£tt. 

10 [Sfttt9U] «H((Sr«lBi-5W«^i:, «*«r»Wi-5 
IR*Iirill«r«E*«l5-f >— ^-fe^t, 




(• 2 ) 

3 

£ , HtffEfufi !)7r w^* £ 1fflffi*##tt{fc«fl!f«0>S 
yfSrfflV^rttWIIitSB** (4) |B4K«>mfe 

(4) £*<z>BtiMffi*$ o 

tectum 

t>o©-C?, Bffttt**9«0>I'|jfefi3.=- 30 

^roiftMISiSIItfoot, (0U;ttiM#MBg59-63 
876-§-43t$B, «FWOS61-45670-i-^#) 

o7c<, 40 
PLLffiiJ#P£ l^llft^oo, PLL$iJ^©^,^T*fc -5IB3JSH4 
fifctfp i£ro^#6J£a*»J»SS««r«WL.k o £i" 
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4 

n y * tBism=^>=i— ^/O^rofiEi-^tfc/^^ £ 
ro{i*Sit£, fiffiltH]^ b ^ (; i o t * y Kt5 

*©W*B«!l(tllt?*><5{tliy 77 u^f-^fcjeJW 

•&£, IR««rl»9J1-5#*li:. JBttlB^Srtt^BtS-O 

fEIS^±roJB^&£2E^5BI£fi^'=y h£> SufEB'J 

tfitflSia!l/£#©£, mrlB^iV'a — y*»P>ro^^Sr*^ 

ffi t fifrtEfiffi^f+aij^aro t> v > h ffi^-g-^ lt\ «ne 
f— 9 & fem w (- er^ffl-r ottjp * t « &B y 

77i^^t*fSi:, HulBfiBy 7r u>^.£mj|5K 
fclH«H-5 #3. 

WT*^BJro-^J£0>)w^jS«SiJ^i^B, "9 

^ i ehstV ^^/^^wfttB&^ftm-efoSo i «^ 

«¥fi6£l^«-C*&5. 5a, 5b(± H y 5 ^^O^tfefP 
SrfT? £#{ifflv^5JS«A^ffi^7*u S ' H£^>-C*fc 




(•3 ) 

5 

ticwMnzmz, mm^^—2^x vj^mnzm^ 
3i^a^-r^o io 

tfBJjfeat^-^y h29tt, 7^38, ^— y 17a, 17bSr^ 
29<75iSS<tffiStt^^^>3 — ^20<Z>ffl**5cicUT 

KWMfcB^ 

*^tP^— ^32^bJS«^±^JS*^ffi«*«mi"5o 20 

Bl**^-* Yf$m=L~y H24te, ^e-^l9(Cag*g^tt 
;n > =j - ^ + 20O ttJ^Kl ^36 1 %kfcs<*j\s 3 ±<£> 

«teB«ffllllBS22^b^IS«ffifi'7 ^ --^ ? 33S:fflv^"C, 

K5>T^25ic4-x.6 h/U^fg^37^a^LT, BJjfe 
S^.-^ h29c^$lJ^l^fT5o «^e— KiSSl^— *34tt 

t£*. «/J\ 3l««[^ftifO**^~K» 30 

SS18AB5K Sl**^-* h29^r®^irviM8co*-^(-iE 
Kj-T^o ^irViM8^g)J^^^y h29^^ffli"^^ 
^tWf-^136^tH^L, mfe^-y h$m^~y b24 
f^SnStefi;^^ («Jfi) Sry-fcy hf*. 

I3i^ ^y ^^^3<^aB&«ricia-e*)5o .^*s^i? 

<fc 9 l*f<75^ K*E54COPfl(C*}&^, 1 SOP- 755id 

J: K7^68(^g5tt$ixS 0 — ;#;**-Y-^e— * 

66fi^y 65S:EElfis-r^ 0 Tjf y rf v * 5 — 65te 40 

^A68±^*S-r^ 0 «jtft:K9A68fi^HlR*fp](C|g 
te-T6o »«SR57tt«3t#K9A68«rfflF«-rS. *^ 

^*-^-*3i-caMfrra. scnstufcu— if-tr-^ 

K7^68Jitc:jgfigi-So «.flfc«56T**5# 
*68±^»«Sr h-^— T»m«-rSo te^ffl^S^59fi^ 
y >- hfflJWLkKiRStfls: K5 A68±tf> ht-^?t5o 

«i-So h61fi«5*fleK9-^68^e>*J«SiXfc 50 
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6 

5o ^ y — ^58J4«5jttt: K7A68±C89Lfc h^— Sr 
»*i-5o ^y V hffljRttl»<o#«D-963JdJ: 9# 
«M^-4|C#«Six5o *&M-fe>^53f*^°y > hffllft 
«^t:tMU i»tt*l±l«*135S:ttI*-t- 

(MPU;Micro processing unit) lOlttT 5 — 1024: 
^LTI/OtK— M03, ROM ( y — y — ^ y :read 

only memory) - 1 —ROM- 5 , 118, 119, 120, 121, 122£* 
T^±^ir^> 0 MPUlOltt, ROM— 1 —ROM— 5 \C%&$i£$tl 
7t, ^ — ^/Ut*— ^Srffl^T, W\M&*-~y h29<Dfcfe 

-rustics (WTteBy 77 u-^^tw-fs) ^ 

ffl-T-So ROM— 1 —ROM- 5 {ZfafthZft&T 1 - — 9 
ic:ov^Tfi^(-f¥U<i!i-<5o 

*36*A*i U*lS)#giJS:m\ ^e-^19<DjEte, 
^/u^H5 t 1164:^^-r§ 0 fSe^^mi^c^ — 
^(H]SSll40m^1-^iE|5, iffite^^^llS, 116Sr^ d y 

tt, J®^ir>-i^l8^^coj^^M{f-^l36(cJ: 19 yir>y 
h^ix^o ffifi^^^^incoffi^^ 3/^143(C«t "9 =7 y 

12 X VmtlZtlZmm? d y ^134T*fc5 0 MPUlOHi, 

- M03S:^U-cy — Kb, m\M^^-y h29<D^mtL 
B£r£n£o S fei-MPUlOlfi. KBtR*— 21ti*b 

^ffl^—Kawv*— ^34. mmA^m^y^y hsa^ 

&«Oft«»*7*-*35, JjRS(ffi:B«lHlHlK22*»e>(OJDRa[ 

60 ite«ir^*53*^Oite«tftttlfS#135«, MPU10KC 

MPU101, D/A^W^—^104. y — K/5^7>f/U^10 
5, T^^106, u.— /U^107, ^e — ^— K7-f 
✓<25, ^e — ^19, ^^/U^ 31 >- ^ — ^20, xy^-y[p|^ 
114, ffiB^l>^^117at«a*H^*ffiiaKl40T?flrB*J 

BSHOtCOV^Ttt, fCflKMt^o MPU10U D/A3 
^104, T^yi09, n»/^7^;^110, ^e— 
K9^^^25^ ^e— ^19, ^^/U^niv^ — ^20, ^> 
3 — ^ElBSlH, ffifi*!?>'^117T*i£ffiffiiJ«S: : fi 1 /«c5iS 
Si^— zK/u— :/£tlt/3H-£ 0 irix^^i08«ffiB*— ^ 

^icfiffiM«lttilIlS&l40(-o^r, »l7B!S:fflv^riftK 
-T£o Sl7l2lfiffittiS«UllHlKl40<O^n y^H-Cfc 
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7* U— ^201, 202, 203, 204t^A^i"^> o > 
<9^^y v*"C h V ^/Sixci— ^/U-xSrtH^So AND^— 

So 

ANDy- h205Offi^?(i^7^>^ (3 If s/ h) 207£r^y 

7t§t*C, D. FF206£O^ o <y ^ D. FF206O $ 

p y^tcA^^&Sir^tH^^cz— NOR^— h2 10 

S 0 n 134*5 A^jSixS £d. FF206te^ !J7J 

jx, #£>*207tt^;*>r*— ^tftS 

^y^/U^fiO-f^T^ais/^i:, S2p^ n y ^l34tf>fifcffi 

iS:iyp7>f-/u»I«l:J;or, BHfeffi^^y h29£5£ 

feSlp^o y ^l34O«Mt?*»Wl-0f3e«-ro*tJp$ 20 
it, Z<Di±LW ] J T Is^Xk, BI*a£^-^'> h29<£>{£fi 
L < ft 5 <fc 5 (-ffiB*iJ»-r 6 r^rta o T^iSSffl 

5o ffi«*J«B#* D/A3W<-^l04ttffitt»JSSrttl*"r 
So D/A3^^— ^104*i, 8 try h<^-r — ^SrA^Ji 
U y*— *j&s' 80' HOt #&«^^^o-Cfo2>r iS: 
^-TOV^a^i-So 30 
^ a 5/ ^3S±E(gll2{*. )1^400m secOS*^ * y ^ 1 
34£rfg£LT, MPU101{c»J0 5i*S:*^tSo /^^^V 

^20Offi|l«iffl4}-«FfigSr63.5Mm (400dpi) £1-5 

{fifi^7!>^^117©LSBfi63.5/im-efc5 0 

$&±mmi2£ V mtiZfrhiiL^mmm? * y^i42<z> 

SJfflta, n y ^1340jaW^>l/8 (50 m s) T*& 

So 

i:, &m? n y ^134£T >- K^- h205O£U;>j{f 

y ^l340l/80jaSBSrtoffitBHW-»Jffl^ n ytimz. 
<fc 19 r £ T% {4ft#A¥flgj&S63. 5/8-7. 9375// m 

h^»1-S5E«l (=63.5jum) *ffiT'fcS 0 
MPUlOlilSm^ n y ^134(^±5f>J9ii*Si-, WT<£> 
U) ft^L (^) £LJl£rtT3o 

(>f) ^?|g63.5/im(D{ig^^^^ll7CO<S:«t»^ (1 
6tTy hco^-^) *vy^l43<fc QR^ttl't'o 
(o) flMa«rtaiSSrW-ai-5ri:^ct 0#fc»»«7.93 50 
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75//mOffiBW?S (3 tfy hCOf-^) £^y^209J; 

(^) W) -c?tt*mbfci6try hoffitt««t, 
(n) -e«*fflUfc3 try KZ>ffiB««Sr-&*b-Cl9bT 

16 Ify Wr — try Fti:i/7 h LT19tfy hco 

£ U m^iuf£3 try h<7)^-^^iD*-rSo 
(-) 5>fl¥fiB7. 9375 jam, 19lfs/ M©ffii!/77^ 

•7 :? -^^63.5//mifia$-y:So -Tft^^fiB y 7 r ^ > 

^^#So 

(^) {say ^ii9hfy b<DiiLmmm<n 

) {4BI^^^— 80' H (D/A=iW<— ^1040 

Hrv^y H5» ^*P^c7)*>, 0— 255(D^Hc7)flt(^^L66 
I/0#— M03Sr^UTD/A=i ^104(Cffl*i- 

So 

y — k/^^7^/p^io5«, fiB-y— 

tT^o rvyio6(i, y - /u^io5oa^^r 

*B#BU. {ifi^-^Vu— ~f<D-7^— hv^y 

^■t"S 0 *~ yu^!07fi, T>^106(-^^ixS 

MPUlOl^ffi^i-sffifiSy^/iSS^^W-^lllt-^ 
oT. ir ^108(in— y^^^^/U^l076OtB^137^r 
iltRLT, h/U-^Jg^37*a^"r« 0 
£X±<D£ ffiB^n ;7>f »->ruSlJ«l(cJ:oTBJ3feaE3. 

9J*aE^^y h29S:fltfliftiJ»i-*»^icov^-C, »f^S: 
I^P^-rSo y^**lHlBSll2(*fi3p^ n y ^i34S:« 
±LTMPU101{cfi]^^Sr^*$it5o MPUlOltiS^^ a 
y ^134cofiMSt-, {&fiy 77 i/^5rgttSU *ttl 
Lfc{iey u-v^<h, {&B#^*ii7<zMH£3 tr 
y h^{d^>^ h UTfc<ha6/-cIiJ**^^y h29<D{iB^ 
<h ^SS5>^*H£-f-5T f — ^ S:I/0#— M03^^ LT 

SrD/A^ V/^-^l04(cm^-f-So 

JfcfcBljfeaE^y h29^ig^SW-rS^^o^-Ctti^ 
SrRfltSo MPU101f^D/A^ V/^— ^104t-Sm^ a y ^ 
l340WiiSt^ WfflLfcififf y 7r ^^iBJjfe^ 

^y h29cojgac7)^(->ct^i-s7 :f -^^7^ h-rso 

29cO®j^7tgggt*^*d6Sr t-e#5o T>^109«D/A 
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/m&mmty&m^nu^ -tut? losa* * — y ^ 

/U^110COtH^138Srir h L^e — ^ hA^Jg^37£tti 

^ 5 latter >^f^m^t. y — Y/nf? ^ a-^ios 

^8IlI^m{iB^UilH]K22col!)^^-r ^ V^^^- h 

tU-TSo J^^4B^I±i03&22^i!}^^^TicIftM'r5o 

151*3:8 tr y hOf- ^"CS>9 , S"C *FF* H, *0*H 
"CfcSo — ^151^—^32(^*^5^ d yfl 20 

64«C|^fflffi7*— ^151fi8 hOf-^t^i9, MX* 
•FF'HST* 'O'HtrfcSo 151^— * 321-^ 

jy^l64tr|aWbTV^S 0 ^^-f^U-<^ 
±Elg&169J±IiR«^ 

^m^m^MJ&'t^ 8 bT - h^x — *152 ©7^7 

n^/^u—^i53(iig^^— * (DDATA) ISlkXy^X 
l/^i/r-^152^^^U-FL, JttMf-Si- (COMP) 
^ttj^Jl"5o >f ^162^^ n y^l64S:Ktei-S 0 30 

D:7 y yZfyn y^l54tt=JW^U'— ^153<Offl*C0MPS: 
^ >^/<— ^162oa*fS#-C9 s/^LTft#LC0MPS:U* 
t^o 7 f -^32i^iix5 7>f >"f*— ^/Wf* (LENB 
L) 165fiDDATA15lcO 1 5 4 ^0*SftffiHS:*i"ft ^T*$> 

# £>^161«:LENBL165S:^ y TA^l^ n ^^164^^ 
& y& At) t DDATA15103£*at*r6]^)ffifi«)ffifiRS: 
tti^i-^o 7*— ^32(^*tt5 7>r>I^MBft-^ (LSYN 
C) 166(ii*2E<0 h V tfm^rXh&o 

-Y W* — ^155J*D ^ y 5/^7 n y ^154(7) a^LCOMPS: 40 
Kfci-£o D^y ^yyvJ y^l56f*>f V^— *155<E>fcH 
& y ^ At) t DA^/f^HIGHl/^/UT'fc»9, LS 
YNC166£r^ y TA7j£i-£ 0 7yf"157ttD7y 
n y V'lSecOtti^^^ yf^ o ^ t U ^7^^^161cO 
W^Sr^y^L-CT*— ^Llftm^i-5o 9y^*158ttD 
^y y^yu y^lSKDtiltLCQlAP&y yf^ n y ^ <k L 
^^>^161^m7jSr^ ^^L-r — ?L2*\tif)'rZ> 0 4 
V^<—^163*iLENBL165^^tei-5o 7 y 7^159f3:-f >s< 
— ^163CDW^^^ cz U-Cx — ^L3 167^aj7j-f- 
5 0 7y^l60tt>f ^163<Offl^S:^ci y9A1)k 50 
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U 7 y 7^1580^^24: 7 yf-LTr- ^L4 168§r/±i 
7^-r5o 7 y ^-159, 160OdU^ll67, 1681*7*— *33 1 LI/ 
0*K— H03S:^UTMPU101*iJ; f9 V - KSixSo 

^^-^8[il^fflv^TJ^m^^a0^^22o#^f^sc* 

£tftW1-£ 0 WkStiE -§-D DATA 1 5 1 f i ^ d -/ ^ 164^ra^8 L 
Ti/^o W * — ^/Hf ^LENBL165(iDDATA151CO^T 

^®ia^^i-T^7"^^N-rofs-^T% ^D-/^i64tc 

IHLTV^o ffi-^LENBL165^y yT^f^ (LOWU 
^</U) CO<h $DDATA151(75ffii *FF* HT?fo5 0 
^153(DttS^/C0MP?r^ ci y ^164<75Ste J fS-^"C9 y ^ Lfc 
{f-^f^0MPT*£>£ o <f ^-LENBL165^T^7^-f^ (HIGH 
U^C/U) {Cftofcft, ft^OLCOMPCOiZlii^^^^^^ 
^7 ^ V ^ 161^m^C0UNT^ ?yf L7tir — ^ ^LlT^fo 
5o -r — ^LlS:LENBL<oarT* s f9^y ^"C9 ^^L/ct^ 
— ^^L3 167-e*>5o ffi#LC0MP<Ofil±dSi9^y^"TC0U 
NTS*^ s^Lfc-r — ^*SL2-efc5 0 t^— ^L2§rLENBLco 

ft*>*>l 9>T^3fe3lE»T«, i64Lfcl5>fyti:«« 
^^^^x-^L2,L3(i ( 0' T*fc£o jsat^fc.a* 

L4-e&5o 

MPUlOKiT 1 '— ^L2, L4^r/S'i^^^-^- y Y29<D\tLWf— 

•&14. J®^^^^<— 2co?^ixi-J:5. JSSS^iy^** 
aE*lRjffi«^Kl^ffiSr, MPUlOlco^n^^iN(^J;oT[^ 

fUm<OR0M-l 118, R0M™2 119, R0M-3 120cD^^i~ 
57 v -^<Ort^^oV^T^9|ll^ffiV^TIft0^-r5o 
R0M-1 118*iB]3feSE3-^y KOjPififflrfi^o 7>f— /U-r 
-^^f-^r-y/^Mlti/^o {iB^^^^ll 

<h-T5o MPU101^Offlii^^^l34<7)WiijaiR*Sr f 

[Hz] ifSt, n#aoJPi|gfilra^ci7>f — /Ut*— ^ 
A (n) tt, 

A (n) =INT (1/2- a (1/f • n) 2 • 1/P) "C*» 

So 

int ( ) ammmwc, attaiisft-cfca. 

(a) fiROM- 1 Wf" ^7" — -f/Wy*— 
Zm-to (a) OA (n) USA (n) (^TI4^ 

A (n) ufcUiffiy^ h-efcSo ^11H (a) 
ROM— 1 (Of— #7— 7*/KZ)r- ^cd^^^St^-To 

rom-2 ngttJoiS^J^Ti-iffiafcSiSi-sffia^— * 
<o»jfftStttv>SR0M- 1 cor Ki^*Sr*Mfti-5o Bl* 

fi, i'i^S^--^ h29cOigSVs, ^y ^^co^air^^ 
t°— KVpi:i-4i:, 
m=Vp/VsX100 [%] T*$-fr5 0 

"Tftfc*,, BIjfe3E^-y h29ttVs=Vp/raX100(OiSft4 
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11 

XROU- 1 WjPigtttt^n^^ — ^x — ^tca^V^iO 

siuts^ *affi«^ci7>f-yuftij»{c»tTi-5. bj* 

^•Ti~^ROM-l 118COT Ku*&R0M-2 119(C*jWLT 

*3< o ROM— 2 COy^ — ^ T" — ~? ^(D^r — 9 Z (m) 

Z (m) =INT (2XVp/ (a • m) -100) -0*-fr5 o 

sir t ^ffiffl -r 5 it** £50% -400% <Dffi m ttit, 

Z (m) {50^ m ^400) j^^t*— *-C*>5 0 M 9 SI 
(b) J3R0M- 2><n*f—9 s 7—'?)\'<» s f'— #(D$lU$:7f 
ir o Z (m) IteZ (m) (OTfi/^ K Z (m) utt 10 

R0M-3 120f4B'|jfeSE3.~s> H29^f9jh«ffi*^b3jPi$U. 

/l^T" ^ D (m) fi 20 
D (m) -A (1/2Z (m) ) + m • bt^^c 

HI (c) (-ROM— 3 (D z r — -y^f—9(D^LXJ-^:^'t 0 D 
(m) 1 f*D (m) CQTte'W HD (m) u f*_L{4/ W 

R0M-4 12l<D^—9 ft&<Dmm<DntiiZ^ B]*2t#|S]<Z>^ 

Kis^^^i-o^riftp^-r^o £1\ 35120 (a) k 

^"TiSCfilSllS: (b) (0«^ia-ffi(i^*9"r**&^M 
l2«rffl^TIftlJ!"r5o ^E12igc0$cEpSttB'l*3E<O*r6]S: 30 
Ba«Sr*"ri2IT*fc5o 

*-A*^3 VA^ffi^^ffi^fHI^froTV^ 
^<t#, Bl*a£3-=s/ H29tfM*ltLT^5{4B"Cfc5o 
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